Ghrelin-containing neuron in cerebral cortex and hypothalamus linked with the DVC of brainstem in rat.
Ghrelin is a newly discovered brain-gut peptide and an endogenous ligand for growth hormone secretagogues receptor (GHS-R). Ghrelin and GHS-R present extensively in central and peripheral tissues such as stomach, brain and other organs of rodent and human, which suggest it has multiple biological effects. It has been reported that ghrelin has significant role in the regulation of energy homeostasis, food intake and appetite. The organization of central circuitry appears to play an important role in integrating orexigenic effects of ghrelin, but the detail is not fully clear. In this study, we examined the expression of ghrelin, ghrelin mRNA and GHS-R mRNA in cerebrum and brainstem by RT-PCR and immunofluorescence histochemistry, and analyzed the connection among the cerebral cortex, hypothalamus, dorsal vagal complex (DVC). The results showed that the positive staining of ghrelin was found on the pyramidal neuron of layer V in the sensorimotor area of cerebral cortex, cingulate gyrus, as well as in the neuron of lateral hypothalamus (LH), PVN and ARC. The expression of ghrelin mRNA and GHS-R mRNA were also found in the sensorimotor cortex and hypothalamus by method of RT-PCR. The GHS-R mRNA was also found in the DVC of medulla oblongata. Other finding is that the FG/ghrelin dual labeled neurons were found in LH of hypothalamus (not in cortex). The ghrelin-containing neuron in the LH projects its axon to the DVC with the method of retrograde tracing. In conclusion, the ghrelin neurons are located not only in hypothalamus (LH, PVN, ARC), but also in the cortex (sensorimotor area, cingular gyrus), and the fibers of ghrelin neurons in hypothalamus projected directly to the DVC. It suggests that ghrelin plays its role from hypothalamus to brainstem as a neurotransmitter or neuromodulator to regulate function of vagal nuclei in brainstem.